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Abstract 
Potentially novel crystal phenotypes have been observed on titanium specimens etched with acid as 
part of ongoing implantology research. Crystal formations resembling rosettes were discovered via 
scanning electron microcopy (SEM) near the edges of several commercially pure titanium specimens 
etched by immersion in 18 molar sulfuric acid at 60℃ for thirty minutes to an hour. Energy dispersive X-
Ray spectroscopy (EDS) analysis identified these as sulfur oxide formations (probably titanyl sulfate), 
therefore it is possible that they were formed by dilute sulfuric acid drying on insufficiently rinsed 
specimens. Alternatively, they could be a natural product of sulfuric-acid and titanium reactions that is 
usually washed off in post-etching rinsing. A further possibility is that these rosettes form over time on 
etched specimens exposed to air, as SEM observations were made three months after the specimens 
were etched. No literature results have been found that document similar formations, so understanding 
this crystal growth is the aim of current research. To date, recreation attempts have not been able to 
reproduce the rosette formation, but instead have generated a wider variety of crystal structures, 
indicating that this formation process is more complex than expected. A fuller understanding of these 
formations would inform corrosion characterization of titanium, as well as surface engineering 
techniques. 
